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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an EL display having an 
extended serving life. 

SOLUTION: The EL display includes anode electrodes 3R, 3G and 3B ( 
a barrier ribs 4 arranged around the anode electrodes 3R, 3G and 3B 
so as to allow the anode electrodes 3R, 3G and 3B to expose to bottom 
surfaces thereof, hole injection layers 5R, 5G and 5B arranged on the 
surfaces of the anode electrodes 3R, 3G and 3B, including an 
associated body of a donor molecule and an acceptor molecule having 
a sodium ion trap function, wherein the sodium ion is 0.005 to 1 wt.% 
with respect to the solid part, polymer light emitting layers 8R, 8G and 
8B arranged on the surfaces of the hole injection layers 5R, 5G and 5B, 
and cathode electrodes 1 1 R, 1 1G and 11 B arranged on upper parts of 
the polymer light emitting layers 8R, 8G and 8B. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by -the use of* this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Ink for hole injection layers of EL display with which alkali-metal ion is characterized by 
being less than [ lwt% ] and more than 0.005wt% to the solid content in said ink including water and 
the meeting object of the acceptor nature child who has alkali-metal ion trap ability with a donor 
nature child distributed by underwater [ said ]. 

[Claim 2] An anode electrode and the septum arranged around said anode electrode so that said 
anode electrode may be exposed to a pars basilaris ossis occipitalis, It is arranged on the front face of 
said anode electrode, and the meeting object of a donor nature child and an acceptor nature child is 
included. The hole injection layer whose alkali-metal ion said acceptor nature child has alkali-metal 
ion trap ability, and is less than [ lwt% ] and more than 0.005 wt% to solid content, EL display 
characterized by including the polymer luminous layer arranged on the front face of said hole 
injection layer, and the cathode electrode arranged in the upper part of said polymer luminous layer. 
[Claim 3] The process which distributes the meeting object of a donor nature child and an acceptor 
nature child underwater, and creates ink, The process which removes the alkali-metal ion by which 
carried out the ion exchange of said ink, and the trap was carried out to said acceptor nature child, 
The process which removes dialysis or the alkali-metal ion which carried out the ultrafiltration, and 
which was strongly combined to a low-molecular anion and said low-molecular anion for said ink as 
an ion pair with said low-molecular anion is included. The manufacture approach of the ink for hole 
injection layers characterized by making said alkali-metal ion less than [ 1 wt% ] and more than 
0.005wt% to the solid content in said ink. 

[Claim 4] So that the process which forms an anode electrode, and said anode electrode may be 
exposed to a pars basilaris ossis occipitalis On the front face of said anode electrode exposed to the 
process which forms a septum in the surroundings of said anode electrode, and the interior of said 
septum The meeting object of a donor nature child and an acceptor nature child distributes 
underwater, and said acceptor nature child has alkali-metal ion trap ability. The process to which 
alkali-metal ion applies the ink for hole injection layers which is less than [ lwt% ] and more than 
0.005wt% with an ink jet method to solid content, The manufacture approach of EL display 
characterized by including the process which dries said ink for hole injection layers, and forms a 
hole injection layer, the process which forms a polymer luminous layer in the front face of said hole 
injection layer, and the process which forms a cathode electrode in the upper part of said polymer 
luminous layer. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the ink for hole 
injection layers for forming high brightness, a long lasting organic electroluminescence (EL) display, 
the hole injection layer used for this organic electroluminescence display, and a hole injection layer, 
and the manufacture approach of an organic electroluminescence display. 
[0002] 

[Description of the Prior Art] Recently, the organic EL device using the multilayer of the organic 
substance attracts attention (refer to JP,1-245087,A). It roughly divides into an organic EL device, 
and there are two of the approaches of applying and creating the approach and polymer solution 
which carry out vacuum deposition of low-molecular, and create it. By the approach of applying a 
polymer solution, large-area-izing is easy and suitable for the full color display of a high definition 
and a big screen with especially the ink jet process. 

[0003] In the polymer organic EL device, in order to make applied voltage low, the ink for hole 
injection layers which the meeting object of a donor nature child and an acceptor nature child 
distributed underwater is applied, and the hole injection layer is formed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the ink for hole injection layers distributed 
underwater, it was easy to mix low-molecular ion, such as sodium ion, and there was a trouble that it 
moved to a polymer luminous layer by diffusion etc. by actuation of a prolonged organic 
electroluminescence display, became an electron trap etc. in a polymer luminous layer, and led to 
degradation of an organic electroluminescence display. 

[0005] In view of the above-mentioned trouble, this invention aims at offering the ink for hole 
injection layers which can manufacture long lasting EL display, even if it is hard to mix alkali-metal 
ion, such as sodium ion, and alkali-metal ion etc. mixes. 
[0006] Other objects of this invention are offering long lasting EL display. 

[0007] The object of further others of this invention aims at offering the manufacture approach of the 

ink for hole injection layers which can manufacture long lasting EL display. 

[0008] The object of further others of this invention aims at offering the manufacture approach of 

long lasting EL display. 

[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the 1st description of 
this invention is related with the ink used in order to form the hole injection layer of EL display. That 
is, let it be a summary for alkali-metal ion to be ink for hole injection layers which is less than 
[ lwt% ] and more than 0.005wt% to the solid content in ink including an acceptor nature child's 
meeting object with which the 1st description of this invention has alkali-metal ion trap ability with 
water and the donor nature child distributed by underwater [ this ]. As "alkali-metal ion", well- 
known sodium (Na) ion, potassium (K) ion, or a Uthium (Li) is typical ion. 

[0010] this invention persons found out that the life of an organic EL device was extended by using 
the ink for hole injection layers concerning the 1st description of this invention. That is, if the alkali- 
metal ion contained in the ink for hole injection layers is larger than 1 wt%, the alkali-metal ion . 
contained in the hole injection layer which was made to dry after applying this and was formed will 
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also become larger than 1 wt%. In order to spread the alkali-metal ion which shifted from the sodium 
trap in component actuation of long duration in high concentration [ ion / alkali-metal /% / lwt] in 
EL polymer layer and to act as an electron trap in EL polymer layer dramatically, effectiveness and a 
life fall. On the other hand, if there is less alkali-metal ion in the ink for hole injection layers than 
0.005wt(s)%, the alkali-metal ion contained in the hole injection layer which was made to dry after 
applying this and was formed will also become less than 0.005wt(s)%. In the case of such little 
alkali-metal ion concentration, formation of the electric double layer by alkali-metal ion and the 
acceptor nature molecule pair is checked by the interface of a hole injection layer, ITO glass or a 
hole injection layer, and EL polymer layer. For this reason, when an electrical potential difference is 
impressed to an organic EL device, hole-injection effectiveness falls, and since the impregnation 
balance of an electron and an electron hole collapses, lowering of a life takes place. Since it is very 
easy to move alkali-metal ion, it gathers for an interface easily in the organic EL device to which 
high tension is impressed. As concentration of alkali-metal ion, 0.5 or less wts and more than 
0.05wt% are more desirable. 

[001 1] the 2nd description of this invention — a (b) anode electrode and; (b) — so that this anode 
electrode may be exposed to a pars basilaris ossis occipitalis It is arranged on the front face of the 
septum arranged around this anode electrode, and; (Ha) anode electrode. This acceptor nature child 
has alkali-metal ion trap ability including the meeting object of a donor nature child and an acceptor 
nature child. Alkali-metal ion receives solid content. Less than [ lwt% ], the hole injection layer 
which is more than 0.005wt%, and; (d) — the polymer luminous layer arranged on the front face of 
this hole injection layer, and; (e) — let it be a summary to be EL display containing the cathode 
electrode arranged in the upper part of this polymer luminous layer. 

[0012] If the alkali -metal ion concentration contained in a hole injection layer by explanation of the 
ink for hole injection layers concerning the 1st description so that clearly is less than [ lwt% ] and 
more than 0.005wt%, EL display has high luminous efficiency and it is dramatically long lasting. EL 
display concerning the 2nd description of this invention should just arrange actually the pixel which 
consists of an organic EL device eel which consists of the above-mentioned structure two- 
dimensional. Moreover, if this pixel arranged two-dimensional constitutes red (R), green (G), and the 
organic EL device eel of three blue (B) colors as one set, it can express the color of hope. When it 
consists of such red (R) and green (G), and an organic EL device eel of three blue (B) colors, in the 
organic EL device eel of at least one kind of color, the acceptor nature child concerning the 2nd 
description has alkali-metal ion trap ability, and alkali -metal ion should just have in it the hole 
injection layer which are less than [ 1 wt% ] and more than 0.005wt% to solid content. Of course, it is 
more desirable that an acceptor nature child has alkali-metal ion trap ability, and alkali -metal ion has 
[ the organic EL device eel of all colors ] the hole injection layer which are less than [ lwt% ] and 
more than 0.005wt% to solid content. 

[0013] The 3rd description of this invention distributes the meeting object of a (b) donor nature child 
and an acceptor nature child underwater. An ultrafiltration is dialyzed or carried out. the process 
which creates ink, and; (**) — the process and; (Ha) ink from which the alkali-metal ion by which 
carried out the ion exchange of the ink and the trap was carried out to the acceptor nature child is 
removed The process which removes a low-molecular anion and the alkali-metal ion strongly 
combined to this low-molecular anion as an ion pair with a low-molecular anion is included. Let it be 
a summary to be the manufacture approach of the ink for hole injection layers which makes alkali- 
metal ion less than [ lwt% ] and more than 0.005wt% to the solid content in ink. 
[0014] In the manufacture approach of the ink for hole injection layers concerning the 3rd 
description of this invention, the alkali-metal ion which combines to a low-molecular anion strongly 
and cannot be removed only by the ion exchange is removable as an ion pair with a low-molecular 
anion by passing through a dialysis process or an ultrafiltration process. Things are made using a 
commercial thing as permeable membrane or ultrafiltration membrane. In this case, although 12000 
or more are desirable as for the cut off molecular weight of permeable membrane or ultrafiltration 
membrane, it is effective, if it is the case where the ink for hole injection layers is comparatively 
used within a short period of time even if a cut off molecular weight is about 3000. 
[0015] the process and; (b) in which the 4th description of this invention forms a (b) anode electrode 
— so that this anode electrode may be exposed to a pars basilaris ossis occipitalis The process which 
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forms a septum in the surroundings of this anode electrode; (Ha) on the front face of the anode 
electrode exposed to the interior of this septum The meeting object of a donor nature child and an 
acceptor nature child distributes underwater, and this acceptor nature child has alkali-metal ion trap 
ability. Alkali-metal ion dries the process and the ink for; (d) hole injection layers which apply the 
ink for hole injection layers which is less than [ lwt% ] and more than 0.005 wt% with an ink jet 
method to solid content, the process which forms a hole injection layer, and; (e) — the process which 
forms a polymer luminous layer in the front face of this hole injection layer, and; (**) — let it be a 
summary to be the manufacture approach of EL display including the process which forms a cathode 
electrode in the upper part of this polymer luminous layer. 

[0016] If the alkali-metal ion contained uses the ink for hole injection layers less than [ lwt% ] and 
beyond 0.005 wt% as explained in the 1st description, the alkali-metal ion contained in the hole 
injection layer which was made to dry after applying this and was formed will also become less than 
[ 1 wt% ] and more than 0.005wt%. As already explained, EL display which has such a hole injection 
layer has dramatically high luminous efficiency, and is long lasting. By the ink jet method, generally 
spreading takes time amount and it is easy to be exposed from the outside to contamination. 
However, according to the manufacture approach of EL display concerning the 4th description of 
this invention, since it has alkali-metal ion trap ability and alkali-metal ion is considering as less than 
[ 1 wt% ] to the solid content in this ink for hole injection layers, an acceptor nature child has little 
effect to component effectiveness or a life, even if the sodium from the outside advances. 
[0017] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with 
reference to a drawing. In the publication of the following drawings, the sign of identically the same 
into a similar part or resemblance is attached. However, a drawing is typical and it should care about 
that the ratio of the relation between thickness and a flat-surface dimension and the thickness of each 
class etc. differs from an actual thing. Therefore, concrete thickness and a concrete dimension should 
be judged in consideration of the following explanation. Moreover, of course, the part from which 
the relation and the ratio of a mutual dimension differ also in between drawings is contained. 
[0018] As EL display concerning the gestalt of operation of this invention is shown in drawing 1 , 
the septum 4 which consists of an insulating ingredient is formed in the front face of a substrate 1 in 
the shape of a grid. The organic EL device is formed in each eel separated by the septum 4, 
respectively, namely, red transparent electrode (for example, anode) 3R which most left-hand side is 
the organic EL device eel of a red (R) color, and was prepared in the front face of a substrate 1, red 
hole injection layer 5R, red polymer luminous layer 8R, and red buffer layer 9R — counterelectrode 
(for example, cathode) 1 1R sequential formation is carried out. middle is the organic EL device eel 
of a green (G) color, and is green on the front face of a substrate 1 — transparent electrode 3G — 
green — hole injection layer 5G — green — polymer luminous layer 8G — green — buffer layer 9G — 
green — sequential formation of counterelectrode 1 1G is carried out. Most right-hand side is the 
organic EL device eel of a red (R) color, and sequential formation of blue transparent electrode 3B, 
blue hole injection layer 5B, blue polymer luminous layer 8B, blue buffer layer 9B, and the blue 
counterelectrode 1 IB is carried out on the front face of a substrate 1 . Red (R), green (G), and the 
organic EL device eel of three blue (B) colors are mutually separated and formed by the septum 4. 
red transparent electrode 3R — green — transparent electrode 3G and blue transparent electrode 3B — 
transistor 2for red actuation R, and the object for green actuation — it connects with transistor 2G and 
transistor 2B for blue actuation, and the closure film 14 is further formed in the maximum upper 
layer. 

[0019] As for Anodes 3R, 3G, and 3B or Cathodes 1 1R, 1 1G, and 1 IB of an organic EL device eel, a 
conductive ingredient is used. Among those, as for the anodes 3R, 3G, and 3B arranged at a 
luminescence side side, transparent electrodes, such as ITO (tin addition indium oxide), are used. 
When a substrate 1 side is used for the substrate 1 with which red (R), green (G), and the organic EL 
device eel of three blue (B) colors are formed as a luminescence side, the transparence substrate 1 
which has insulation is used. For example, the substrate 1 consists of thin film half conductor-layer 
lb which consists of the polish recon of 20nm - 30nm of thickness or the amorphous silicon layer 
formed in the front face of glass substrate la and glass substrate la, and oxide-film layer lc formed 
in the front face of thin film half conductor-layer lb. If it is made thin at 20nm - 30nm of thickness, 
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polish recon or an amorphous silicon layer is transparent to the light of three colors of red (R), green 
(G), and blue (B). this thin film half conductor-layer lb — using — transistor 2for red actuation R, 
and the object for green actuation — the source / drain field of transistor 2G and transistor 2B for 
blue actuation are formed. Furthermore, although the sign of a drawing is omitted, the source / metal 
wiring for a gate electrode and drain electrodes is formed in the front face of thin film half 
conductor-layer lb. Gate oxide is formed between the source / drain field directly under a gate 
electrode, the inside of thin film half conductor-layer lb — transistor 2for red actuation R, and the 
object for green actuation — the contact plug which reaches each drain electrode of transistor 2G and 
transistor 2B for blue actuation is embedded. Furthermore, it has the drain electrode wiring layer 
which is connected to a contact plug and prolonged on the front face of oxide-film layer lc. such 
structure — transistor 2for red actuation R, and the object for green actuation — transistor 2G and 
transistor 2B for blue actuation are integrated in the transparence substrate 1. In addition, the 
structure which removes selectively thin film half conductor-layer lb [ directly under ] of Anodes 
3R, 3G, and 3B, and embeds an oxide film etc. here is sufficient. 

[0020] A pixel is constituted using red (R) as shows drawing 1 , green (G), and the organic EL 
device eel of three blue (B) colors as one set, this pixel is arranged two-dimensional and EL display 
concerning the gestalt of operation is constituted. 

[0021] The red (R) who constitutes EL display concerning the gestalt of operation of this invention, 
green (G), and the organic EL device eel of three blue (B) colors have the hole injection layers 5R, 
5G, and 5B which consist of a meeting object of a donor nature child and an acceptor nature child, 
respectively. Furthermore, an acceptor nature child has alkali-metal ion trap ability, and the alkali- 
metal ion content of these hole injection layers 5R, 5G, and 5B is less than [ 0.5wt% ]. The following 
explanation explains sodium ion as "alkali-metal ion." 

[0022] The hole injection layers 5R, 5G, and 5B used for EL indicating equipment concerning the 
gestalt of operation of this invention dry the ink for hole injection layers after spreading by the ink 
jet, and form membranes. As for the manufacture approach of this ink for hole injection layers, it is 
desirable to have a dialysis process or an ultrafiltration process, and an ion-exchange process. That 
is, the sodium ion which combines to a low-molecular anion strongly and cannot be removed only by 
the ion exchange is removable as an ion pair with a low-molecular anion by passing through a 
dialysis process or an ultrafiltration process. Things are made using a commercial thing as permeable 
membrane or ultrafiltration membrane. In this case, although 12000 or more are desirable as for the 
cut off molecular weight of permeable membrane or ultrafiltration membrane, it is effective, if it is 
the case where the ink for hole injection layers is comparatively used within a short period of time 
even if a cut off molecular weight is about 3000. The sodium ion by which the trap was carried out 
to this acceptor nature child is removable with the ion exchange. On the other hand, a low-molecular 
anion etc. is removable with an ultrafiltration and dialysis. 

[0023] "The ink for hole injection layers" concerning the gestalt of operation of this invention is the 
structure where the meeting object of a donor nature child and an acceptor nature child was 
distributed underwater. And this acceptor nature child has sodium ion trap ability. And this sodium 
ion is less than [ lwt% ] and more than 0.005wt% to the solid content in this ink for hole injection 
layers, namely, transparent electrode 3for red R exposed to each interior of a septum 4 and the object 
for green — to transparent electrode 3G and transparent electrode 3B for blue, the ink for hole 
injection layers for red, the ink for hole injection layers for green, and the ink for hole injection 
layers for blue are applied with an ink jet method, are dried after that, respectively, and hole injection 
layers 5R, 5G, and 5B are formed. 

[0024] As a donor nature child who uses for the ink for hole injection layers concerning the gestalt of 
operation of this invention, conductive polymers, such as the poly thiophene, the poly aniline, and 
polypyrrole, are desirable. These may be permuted and do not need to be permuted. Moreover, you 
may be a copolymer. Furthermore, as a donor nature child, Pori (3, 4-dialkoxy thiophene) with little 
optical absorption in a visible range is Pori (3, 4-ethylene dioxythiophene) more desirable still more 
preferably. The water-soluble polymer which has acidic groups, such as a carboxyl group, a sulfonic 
group, and a phosphate group, as an acceptor nature child who has sodium ion trap ability is 
desirable. By the ink jet method, generally spreading takes time amount and it is easy to be exposed 
from the outside to contamination. However, an acceptor nature child has sodium ion trap ability, 
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and if sodium ion is less than [ lwt% ] to the solid content in this ink for hole injection layers, even 
if the sodium from the outside advances, there is little effect to component effectiveness or a life. It 
is possible to use the PEDOT-PSS compound shown in a formula (1) as the ink for hole injection 
layers for red, the ink for hole injection layers for green, and ink for hole injection layers for blue. 
[0025] 
[Formula 1] 



ft 




(1) 



The life of an organic EL device eel is extended by an acceptor nature child's having sodium ion trap 
ability, and using the ink for hole injection layers which is less than [ sodium ion lwt% ] and more 
than 0.005wt%. If sodium ion is larger than lwt%, in order that the sodium ion shifted may be 
spread in the polymer luminous layers 8R, 8G, and 8B and may act as an electron trap, in component 
actuation of long duration, effectiveness and a life will fall from a sodium trap dramatically. When 
there is less sodium ion than 0.005wt(s)%, on the other hand, hole injection layers 5R, 5G, and 5B 
and ITO glass 3R, 3G, and 3B, Or since hole-injection effectiveness falls when formation of the 
electric double layer by sodium ion and the acceptor nature molecule pair is checked by the interface 
of hole injection layers 5R, 5G, and 5B and the polymer luminous layers 8R, 8G, and 8B and an 
electrical potential difference is impressed, Since decline in effectiveness and the impregnation 
balance of an electron and an electron hole collapse, lowering of a life takes place. Since it is very 
easy to move sodium ion, it gathers for an interface easily in the organic EL device eel to which high 
tension is impressed. They are 0.5 or less wts and more than 0.05wt% more preferably as sodium 
ion. The amount of solid content in the ink for hole injection layers can be measured by measuring 
the weight of the residue which carried out evaporation desiccation of the ink for hole injection 
layers of a desired amount. Moreover, the amount of sodium ion can be measured by atomic **** 
analysis. The thickness of hole injection layers 5R, 5G, and 5B is about 2-100nm, and is 10-50nm 
more preferably. If the thickness of hole injection layers 5R, 5G, and 5B is thinner than 2nm, the 
uniform film will not be obtained, and if thicker than lOOnm, while absorption will arise in the light, 
driver voltage becomes high a little. 

[0026] red polymer luminous layer 8R has the green ingredient in which red (R) luminescence is 
shown as a coloring matter molecule of an emission center — polymer luminous layer 8G are green 
as a coloring matter molecule of an emission center — the ingredient which, as for blue polymer 
luminous layer 8B, the ingredient in which luminescence of (G) is shown shows blue (B) 
luminescence as a coloring matter molecule of an emission center is used. For example, to polymer 
luminous layer 8R which emits light in red, Pori (3-alkyl thiophene) (poly[3-alkylthiophene]-AT) 
shown in a formula (2) is usable. 
[0027] 
[Formula 2] 
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It is possible to use the doped 0.5wt(s)% thing for the compound shown in the formula (4) which is 
the coloring matter molecule of an emission center polymer luminous layer 8G which emit light 
green into the compound shown in the formula (3) which is for example, a host molecule. 
[0028] 
[Formula 3] 




furthermore — polymer luminous layer 8B which emits light blue — for example, a formula (5) — 
being shown (poly [9 and 9-dialkylfluorene]-DAF) (9 and 9 f -dialkyl fluorene) - using is possible. 
[0029] 
[Formula 5] 

1 pixel is formed of the red (R) who shows drawing 1 , green (G), and the organic EL device eel of 
three blue (B) colors, and a desired color is made to emit light from the polymer luminous layers 8R, 
8G, and 8B by supplying an electrical potential difference between the transparent electrode- 
counterelectrodes of one of organic EL device eels suitably by Transistors 2R and 2G and 2B. That 
is, the electron with which the electron hole supplied from red transparent electrode 3R was supplied 
to red polymer luminous layer 8R from red counterelectrode 1 1R through red hole injection layer 5R 
reaches to red polymer luminous layer 8R through red buffer layer 9R. green — the electron hole 
supplied from transparent electrode 3G is green — green through hole injection layer 5G — green to 
polymer luminous layer 8G — the electron supplied from counterelectrode 1 1G is green — green 
through buffer layer 9G — it reaches to polymer luminous layer 8G. The electron with which the 
electron hole supplied from blue transparent electrode 3B was supplied to blue polymer luminous 
layer 8B from blue counterelectrode 1 IB through blue hole injection layer 5B reaches to blue 
polymer luminous layer 8B through blue buffer layer 9B. consequently, the thing which an electron 
hole and an electron recombine in the polymer luminous layers 8R and 8G and 8B — red (R) — green 
~ luminescence of (G) and three blue (B) colors obtains — having — this red (R) from the 
transparence substrate 1 side — green ~ it becomes possible to observe (G) and three blue (B) colors. 

[0030] As for the thickness of the polymer luminous layers 8R, 8G, and 8B, it is desirable to be 
referred to as lOnm - about 200nm. When the thickness of the polymer luminous layers 8R, 8G, and 
8B is thicker than 200nm, there is a possibility that the probability which the electron or electron 
hole which had to make driver voltage high and was poured in deactivates and recombines may fall, 
and the luminous efficiency of the polymer luminous layers 8R, 8G, and 8B may fall. When thinner 
than lOnm, uniform membrane formation becomes difficult and there is a possibility that dispersion 
may arise in the luminescence for every component. 

[0031] :(b) which explains the manufacture approach of the 3 color EL indicating equipment 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



4/18/2006 



JP,2003-288985,A [DETAILED DESCRIPTION] 



Page 7 of 10 



concerning the gestalt of operation of this invention using drawing 2 and drawing 3 — first — 
transistor 2for red actuation R, and the object for green actuation — the substrate 1 which contained 
transistor 2G and transistor 2B for blue actuation is prepared. A substrate 1 deposits on the front face 
of glass substrate la at a detail thin film half conductor-layer lb which consists of polish recon of 
20nm - 30nm of thickness, or an amorphous silicon layer with a CVD method, and this thin film half 
conductor-layer lb — receiving — a photolithography and ion-implantation — using — alternative 
impurity doping — carrying out — transistor 2for red actuation R, and the object for green actuation — 
the source / drain field of transistor 2G and transistor 2B for blue actuation are formed. Furthermore, 
the source / metal wiring for a gate electrode and drain electrodes is performed after forming gate 
oxide, then, transistor 2for red actuation R and the object for green actuation — oxide-film layer lc as 
an interlayer insulation film is deposited on the front face of transistor 2G and transistor 2B for blue 
actuation with a CVD method, furthermore, a photolithography and reactive ion etching (RIE) — 
using — transistor 2for red actuation R, and the object for green actuation — opening of the contact 
hole which reaches each drain electrode of transistor 2G and transistor 2B for blue actuation is 
carried out into oxide-film layer lc. And the drain electrode wiring layer which fills a contact hole 
further and has a pattern on the front face of oxide-film layer lc is formed. And it is the sputtering 
method about the transparent electrode 3 which consists of ITO film which is a transparency 
electrical conducting material as shown in the front face of oxide-film layer lc at drawing 2 (a). 
Membranes are formed by 50nm of thickness by electron beam (EB) vacuum deposition, the ion 
plating method, etc. 

[0032] (b) Next, on a transparent electrode 3, carry out spin spreading of the photoresist 6, and form 
the etching mask of a photoresist 6 using a photolithography. As a transparent electrode 3 is shown 
in drawing 2 (b) using reactive ion etching (RIE) etc. using this etching mask 6, it etches selectively. 
REE - a transparent electrode 3 — respectively — transparent electrode 3 for red R, and the object for 
green — it is divided into transparent electrode 3G and transparent electrode 3B for blue. A 
photoresist 6 is removed after RIE and spin spreading of the still newer photoresist 4 is carried out. 
[0033] (c) And using a photolithography, as shown in drawing 2 (c), carry out patterning of the 
photoresist 4, and form a septum 4 in the shape of a grid. Light exposure is made excess at the time 
of exposure of the photolithography of a photoresist 4, and a taper is formed in a septum 4. 
consequently, each pars basilaris ossis occipitalis of the crevice surrounded by the septum 4 — 
transparent electrode 3 for red R, and the object for green — transparent electrode 3G and transparent 
electrode 3B for blue are exposed. 

[0034] (d) next, transparent electrode 3 for red R exposed to each interior of a septum 4 and the 
object for green — carry out ink jet membrane formation of the ink for hole injection layers for red, 
the ink for hole injection layers for green, and the ink for hole injection layers for blue to transparent 
electrode 3G and transparent electrode 3B for blue, respectively. Here, the PEDOT-PSS compound 
shown in a formula (1) is used as the ink for hole injection layers for red, the ink for hole injection 
layers for green, and ink for hole injection layers for blue. Bayer PEDOT ink (CH8000) is used as an 
ink raw material for hole injection layers. That is, the ink which turned the ion exchange one after 
two- week dialysis is used for the ink for hole injection layers for red, the ink for hole injection layers 
for green, and the ink for hole injection layers for blue after dialysis using the ink which turned the 
ion exchange one, the ink which turned the ion exchange four after the dialysis during five days 
using cut-off-molecular- weight 12000 permeable membrane, and the permeable membrane of a cut 
off molecular weight 5000 using the permeable membrane of a cut off molecular weight 12000 for 
seven days, respectively, by making it dry after ink jet membrane formation shows to drawing 2 R> 
2 (d) — as — transparent electrode 3 for red R, and the object for green — the transparent electrode 3G 
and transparent electrode 3B top for blue — respectively — hole injection layer 5for red R and the 
object for green of 20nm of thickness — hole injection layer 5G and hole injection layer 5B for blue 
are formed, hole injection layer 5 for red R after desiccation, and the object for green — hole injection 
layer 5G and the object for blue — the sodium in-on contained in hole injection layer 5Br is 0.8wt% 
0.007wt% 0. 1 wt(s)%, respectively. 

[0035] (e) Next, use the doped 0.5wt(s)% thing for the compound shown in the formula (4) which is 
the coloring matter molecule of an emission center into the compound shown in the formula (3) 
which is a host molecule at polymer luminous layer 8R which emits light in red polymer luminous 
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layer 8G which emit light green using Pori (3-alkyl thiophene) (poly[3-alkylthiophene]-AT) shown 
in a formula (2). furthermore — polymer luminous layer 8B which emits light blue — a formula (5) — 
being shown (poly[9 and 9 f -dialkylfluorene]-DAF) (9 and 9-dialkyl fluorene) — it uses. 
[0036] (Passing) And on each of red polymer luminous layer 8R, green polymer luminous layer 8G, 
and blue polymer luminous layer 8B, 3nm spatter of the lithium fluoride (LiF) is carried out, and it is 
referred to as red buffer layer 9R, green buffer layer 9G, and blue buffer layer 9B, respectively. 
Furthermore, as shown in drawing 3 (f), a calcium (calcium) layer is deposited and red 
counterelectrode 1 1R used as a cathode, green counterelectrode 1 1G, and blue counterelectrode 1 IB 
are formed so that it may become lOOnm of thickness. 

[0037] (**) ~ it is further shown in drawing 3 (g) after that — as — red counterelectrode 1 1R — green 
— 300nm of silver electrodes 13 is deposited on counterelectrode 1 1G and blue counterelectrode 
1 IB. And as shown in drawing 3 (h), the closure film 14 is formed in the outermost surface, and each 
pixel is packed using a case 15. 

[0038] The brightness reduction-by-half life at the time of making this display drive with the current 
source of 20 mA/cm2 was 12000h. 

[0039] In order to investigate the effect which it has on the initial brightness of the organic EL 

device eel by difference of the content of sodium ion, and a brightness reduction-by-half life, the 

display of 2.5 inch around which consists of an organic EL device eel of red monochrome is 

produced using the various ink for hole injection layers shown in a table 1. 

[0040] 

[A table 1] 
(3*1) 







m. (w t 96) 


A 


2 0 0 0 <0»«RfcfflHT7 


0. 1 


B 


*ra*H t fti 2000 ©awiSfcjBWTs 


0. 2 


C 


ftm^Hki 2000 nmfWtim&m^ 
m 


1. 0 


D 


#BiHF*l 2 0 0 0»*fK*HVvr 5 b 


0.007 


E 


&WfrFM. 12 0 0 0 KljfcffKSJB WC 5 
HIBISttft, -f*>SSl»2H 


0. 02 


F 


&mft?*S 0 0 0<B3«rIS&;avrc2fl 


0. 8 


G 


»Vt»Tm 12 0 0 0 er>*ffSfcffl^T i 

oaiaja«f«, fmm&. >r*>£»nsj 


0. 4 



The manufacture approach is the same as that of the process shown in drawing 2 and drawing 3 
which were mentioned above. To a substrate 1, ITO (indium tin oxide) which is a transparency 
electrical conducting material about a glass substrate at anode 3R is formed by 50nm of thickness, 
and a septum 4 is formed in the shape of a grid according to a photoresist process. The size of 1 pixel 
is made to become 100 micrometer around here. Inkjet membrane formation of the PEDOT-PSS 
compound shown in the formula (1) whose component for which a cut off molecular weight does not 
penetrate the permeable membrane of 12000 in the formed element in the ink for hole injection 
layers is 50% or more was carried out at hole injection layer 5R so that it might become 20nm of 
thickness. A difference of each manufacture approach of PEDOT-PSS ink and the content of the 
sodium ion by it is shown in a table 1 here. Bayer PEDOT ink (CH8000) was used as an ink raw 
material for hole injection layers. Pori (3-alkyl thiophene) (poly[3-alkylthiophene]-AT) which emits 
light in the red shown in a formula (2) was used for polymer luminous layer 8R. 3nm spatter of the 
LiF was carried out as buffer layer 9R. calcium (calcium) was used for cathode 1 1R on it, and the 
thickness was set to lOOnm. Furthermore, 300nm of silver electrodes 13 was attached on it. 
Moreover, while forming the septum 4 in the shape of a grid according to the photoresist process, 
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further, the closure film 14 was formed in the outermost surface, and each pixel was packed. 

[0041] Thus, the initial brightness at the time of making the produced display drive with the current 

source of 20 mA/cm2 and a brightness reduction-by-half life are shown in a table 2. It turns out that 

all have the reduction-by-half life of 10,000 hours or more as shown in a table 2. 

[0042] 

[A table 2] 
<«2) 





WBW& [Cd/m 1 ] 


»Bt¥imft [h] 


A 


6 2 0 


2 0 0 0 0 


B 


5 6 0 


1 8 0 0 0 


C 


6 2 0 


12 0 0 0 


D 


5 6 0 


10 0 0 0 


E 


6 3 0 


14 0 0 0 


F 


6 2 0 


1 2 0 0 0 


G 


600 


2 2 0 0 0 



In addition, more than % [ sodium ion lwt] it seems that a table 3 showed instead of using the 

PEDOT-PSS ink for hole injection layers shown in a table 1 in order to investigate the effectiveness 

of the ink for hole injection layers concerning the gestalt of operation of this invention, the display 

for a comparison using the ink for hole injection layers not more than 0.005wt% was also created. 

[0043] 

[A table 3] 
(S3) 





KSfttft 


m (wt%) 


H 




2 


I 


1 2 0 0 0 ©Stf&fcfflUT 1 


1. 2 


J 


ifrHiH^M 12 0 0 0 03*rffi£fflfr>T 1 


0. 0 0 4 



Thus, the initial brightness at the time of making the produced display drive with the current source 

of 20 mA/cm2 and a brightness reduction-by-half life were shown in a table 4. As shown in a table 4, 

when the ink for hole injection layers more than sodium ion lwt% and not more than 0.005wt% is 

used, it does not reach in 10000 hours but, as for a brightness reduction-by-half life, it turns out that 

it is a short life. 

[0044] 

[A table 4] 
<*4) 









H 


6 2 0 


10 0 0 


i 


6 0 0 


5 0 0 0 


j 


5 5 0 


7 0 0 0 



That is, by using the ink for hole injection layers which is less than [ sodium ion 1 wt% ] and more 
than 0.005wt% from the comparison of a table 1 - a table 4 shows that the brightness reduction-by- 
half life of an organic EL device eel is extended. If a table 1 is seen in a detail, as sodium ion, it turns 
out that 0.5 or less wts and more than 0.05wt% are more desirable. 

[0045] As mentioned above, although this invention was indicated by the case where sodium ion is 
used, as alkali-metal ion, if this invention is limited, he should not understand the statement and the 
drawing which make a part of this disclosure. The gestalt, example, and employment technique of 
various alternative implementation will become clear to this contractor from this disclosure. 
[0046] In order that current may use sodium persulfate at the time of manufacture of ink, sodium salt 
poses a problem in many cases. Moreover, since PSS is manufactured as sodium salt in many cases, 
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there is much sodium salt. However, if potassium salt is used at the time of manufacture of ink, 
potassium salt will increase. Therefore, as "alkali-metal ion" of this invention, potassium ion or a 
lithium ion is sufficient in addition to the sodium ion explained with the gestalt of operation. In the 
case of potassium ion or a lithium ion, optimum density differs a little. However, since the trap 
ability of alkali-metal ion has an effective ionic radius, not mol% but wt% can prescribe it to a 
macro, and less than [ lwt% ] and more than its 0.005 wt% are desirable like the above-mentioned 
explanation. 

[0047] Thus, as for this invention, it is needless to say that the gestalt of various operations which 
have not been indicated here etc. is included. Therefore, the technical range of this invention is 
appointed only according to the invention specification matter which starts an appropriate claim 
from the above-mentioned explanation. 
[0048] 

[Effect of the Invention] According to this invention, even if it is hard to mix low-molecular ion, 
such as alkali-metal ion, and alkali-metal ion etc. mixes, the ink for hole injection layers which can 
manufacture long lasting EL display can be offered. 

[0049] Moreover, according to this invention, long lasting EL display can be offered. 
[0050] Furthermore, according to this invention, the manufacture approach of the ink for hole 
injection layers which can manufacture long lasting EL display can be offered. 
[0051] Furthermore, according to this invention, the manufacture approach of long lasting EL 
display can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the typical sectional view showing the structure of EL display concerning the 
gestalt of operation of this invention. 

[Drawing 2] It is a process sectional view for explaining the manufacture approach of EL display 
concerning the gestalt of operation of this invention (the 1). 

[Drawing 3] It is a process sectional view for explaining the manufacture approach of EL display 

concerning the gestalt of operation of this invention (the 2). 

[Description of Notations] 

1 Substrate 

la Glass substrate 

lb Thin film half conductor layer 

1c Oxide-film layer 

2R The transistor for red actuation 

2G Transistor for green actuation 

2B The transistor for blue actuation 

3R Red transparent electrode, 

3G Green transparent electrode 

3B Blue transparent electrode 

4 Septum 

5R Red hole injection layer 
5G Green hole injection layer 
5B Blue hole injection layer 
6 Photoresist 

8R Red polymer luminous layer 
8G Green polymer luminous layer 
8B Blue polymer luminous layer 
9R Red buffer layer 
9G Green buffer layer 
9B Blue buffer layer 
11R, 11G, 1 IB Cathode 

13 Silver Electrode 

14 Closure Film 

15 Case 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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K) 1 1 RJI&Jf^^ftTl^-S. ^A/fli, ft (G) 6 

w^EL^ir/u-e, mmiommc, m&mmmm 

3G, ftfelEJLSEAJS 5 G„ ftfe# y 8 G, 

»fi'<j'7rJB9G, ftfetf|6]®£l IGtfM&M&Z 
tlX^Z 0 (R) feOflEL^t/l' 

I5B, #fe#y^-$§7fti8B, Wfe^<S'77-^9 
B, #fe*M6]®ffil 1 B^Wft^^ixTV^o # 
(R) % ft (G) , * (B) (EOfeW^&ELsi^pfc/V 

v^* ^ 2 g, Rvw&mmm h 7 *2Bt&m 

ZtlX&V. »C*±JIK:tt»JlJitl4*»J*LT^ 

[0 0 1 9] GWLE L^t/KOT/- K3 R, 3 G, 
3Bfc5V^*7-KllR, 11G, llBtt, ft 

7V— K3R. 3G, 3B(±ITO 

SMR) » ft 

(G) „ # (B) <» 3&<DjmELm*±^imi£Ztl 
SSlgltt, S«lfi!lSr?g3t®i:L-C«ffl^-S^, |ft 
^ttSr^rl-S3MS«l^fflStt5. S«l 

Hfc^J?2 0 am— 3 0 nm<DtfV =V^L<H:T 

j&^frs i b <o&m\zi&i$.ztiitmti&m iciH 

«jS$tUTV5 0 2 0 nm~3 0 nmt£?£<-f*V 



(4) 

jMR) * ft (G) , W (B) ©3fi©^T»*fc»LT 
tfWfe^SlIB h 7 ^2Bffl y — */ K W 

ttx^s. iWNS#g i b *\ct±. m^fmmh7> 

ib^ ]- 7 Vv?* ^2B ©=§- K W V^&»cj§1~5 = V* 

vasiaftesr^ri-s. zomtmrnx, fr&smmh 

7V^^2R, ftfigSOT hT^** 2G, 

&mmm v ? ^j*. ^2Bi4, mmm& 1 wcmmitz 

*VCV-5. fc:fe\ 77-K3R, 3 G, 3B©KT©?£ 
20 [0 0 2 0] HI 1 (C7j*i~<fc o ttfo (R) , ft (G) , W 

(b) <D3^<D^ELm^±^i±-y btLxmm 

5 E L S*^fidS*fiJc $ JXT V > So 
[0 0 2 1] *38^roHJg(D^{C^5 E L^SfiSr 
«^2>* (R) , ft (G) , W (B) (D3fero*«IE 
L^ir/Wi, K^— tt7>ft7^t7 : ?tt^^ 
#:*>P)^5ULSE7Ji5R, 5 G, 5 B Sr-tixm^r 
7 7 1 / ^ Wtt7;w* y M-f t V h 7 
S'-yigSr^TL, ^<OiE7Layv^5R, 5G, 5BC7/I' 
30 ^y^JR^^-V^S^O. 5w t%£TFT?$>5. 

coui^-eii, rr^* y^a^^-vj t L-T-7-hy 

[0 0 2 2] #38W<7>H;!i6<^ISK#5 E L*^BtC 
ffl^-5IE7Layvfl5R, 5G, 5 BIS, jETLaAS/B^ 

jgiirLTtt, mmohozm^bfrm**. res 
a«fs^u< ttm^m&iSk^m^&fi 1200 

0^±^#* bt^S, ^®7>^»^ 3 0 0 on&x&o 
so [0 0 2 3] *&W<DmM<Z>Mmz&Z TiE?LaASffl 
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<<>9\ 14, K^— &iiH'kT*'tyf&frf-<o£'&# 
^*^}^»$jxfc«at-efc5. *LT, Z<D79±7 

<Q@^#IC*tL.T, lwt%HT> 0. 005wt%£l 

j&LT, E?LaAJi5R, 5G, 5 Ba^/fcStvS. 
[0024] *38«©|t«0»llfc«5 jETLSfe^Jiffl-f 

tfyr^y #y tfn-/u*j©*mttas»^-##*L 



* (3, 4-i?7*3*W7*y) #J:9#SL<, 
JElC#*L<ttJi?y (3, 4-^5 L WV^=3r^^-7 

PS&a^^<OS^ttS5r#07k^^y -^-^ £ L 

JBIEJLSfeAJi/flWv^irL-C, Mxl»4, it (1) fc^i- 
PEDOT • PSS^k-g•^&S^ffl^^5ri:iS■5rtg•efcS. 

[0 0 2 5] 

Hfcl] 




«Pa sojH ao 9 H $o 3 H -sag sq,h 




u to, tn;!>i>ftyiwt%iiiT, o. 005 

w t %«±-efc5jE7LaA^ffi-Y ^9 r. t fci 

# 1 w t % £ 9 ^ i #ft£JH*nqoX-?<lblc*» ^ 
>#zKy^-3§3fcJl8R. 8G, 8BICt£tU 

t> IE?L£tAJi 5 R, 5G, 5BtIT0^7^3R, 
3G. 3B, ^ L < f±IE?L&Afl 5 R , 5 G, 5B£jK 
y-^-^3t^8R, 8G, 8 B b<D%-WXl-Y V V J>-< 
*^b79-tzf9&ft*M\cj: ttfi.--&m<nWf&ft®. 

■fe^-CI4**KffiB»!:**5. ^"b y <7A-f*vi: LX 
WDSiKti, 0. 5wt£lT, 0. 0 5wt%£* 



<1) 



40 



ojEumxmmj ^9 zm&&8i LfcaswaiSraos 

Sfc#*Hc.fc OfflJS-rsriranti**. 2E?U£AJI5R, 
5G, 5 B<W££f±2~l OOnmiltfe!!, <fc9# 
tL<(ilO~5 0nm-efe5„ jEftaAJf5R, 5 
G, 5 B<£>J¥£2S2 nm«fc frJg##t>;h, 
f, XI 0 0 nm,fci3J^<k^&fttcKifc#±i:££* 

[00 2 6] *fe#y 8 RI±3§3fe I P'fr(Dfeiif 

Lt* (R) ^fe^y-v- 
ISftJfSGttlgft^L^feSii^H^ LT& (G) ©38ft 
y ^-3S3tJl 8 BI4f8jfc<p<6©6 
I^t UTS (B) ©Hft**-ttmj»«B3iiT^ 
#fetc^-T5JKy^-^3t^8RtcH:S: 
(2) IC^-f-zify O-T/^ft?!^ (poly [3 
-alkylthiophene] : PAT) #{£^16 
[0 0 2 7] 
Ut2] 
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mm-vhzz: ( 4 ) K^-r-ffc-a-^* o . 5wt%© k 



[0 0 2 8] 
[ft 3] 




tf. (5) fc^i- (9, 9* -i?T/^;u7^u 

is) (poly[9.9'-dialkylfluorene] : PDAF) SrfflV 

[0 0 2 9] 
[ft 5] 




(5) 



01^1"* (R) » m (G) , # (B) ©3fe©*P» 
^*2R, 2G, 2 Btiot, aS[V^-fiX*»0* 

«SE L^-fe^roaMWI-^iRiWHBllcaaESrttilM- 
Sifct, JKy^-383tS8R, 8G, 8B«^fI© 
fe€r«3t$*S. IP*>, *fe89!®ffi 3 R Sft 
fc!EJlti:*£.iE?Lg&A^ 5 R Sril Lt*fe# y ^-38* 

fi^ y7rl9R SriS LT^fetf y -v— 36#Jg 8 R^jg 
i»feSMSffi3GA»b«l&**VfcE?Ltt»ftjE?L 
&AJi5G&iILTi&£,#y-^-S§3Ul8G~, JSte*f 
ittMl lG*»P>«iieSttfcS^ttiia6^y7rJS9G 

& 3 B d> fttt 3 ixfejETLfilT E JL£AJ1 5 BSriSL- 



(6) 

10 

(2) 



$ i±*^ s' 7 r s 9 b *a u-c#fe# y 

R, 8G, 8 B«t>-C3E?Lt«^?MS«-j-5ri:"C, » 
io (R) % ift (G) , W (B) ©3fe©«*^#b*l, 3 
W36Kifllld»fero* (R) , Si (G) , # (B) ®3 

[0 0 3 0] Jl? y^— 383tJS8R, 8G, 8B<DJ?£ 
tt, 1 0 nm~2 0 0 nmSJfi:1-5r Lt\ 
5Ky-v-^S8R, 8G, 8 B©«SiS2 0 0 nm<t 

TU^-Sfti8R, 8G, 8 B©f83fc3b^#{£T 
1 0 nmi 9 fefffc^, %}-/£f$M& 

[0 0 3 1] BURttBatJa^T. *^K«HJSw^ 
•Ki««3 6EL**i61tO«3t*ife«:RW-rs : 

(W) 5t-r\ ifeiftfflh7^^2R, m&mmm 

^Sfil a cO«B(cKJ?2 0 nm~3 0 nmWtfy i/V 

t±r*/u7 rxi/v saw* 

W&iESifli b y 9 2 BO y— Y ^ ^m®% 
-VKW^^i^^vE««:ff% toft, *ft 
G, JU^Wfe^JSK^S^^BOjEBWilTOie* 

JRfc Ltroefkfiii c*cvDSrc*8H-s. 

* hy V if 7 7 4 bUU&BL4*^yf->^ (RIE) 

«o Srffit\ fctemWiRi Yvls'Sx? 2 R, ite^lfjffl 
y^^ 1 2 G, .Stfitfe^IOT h 9 VS?* * 2 B ©* K 
W y«glctt 5 =« is 9 9 b *-A^S:»ftKJg l c * 

^ftBUi i c ©asHc^-i'**"*-* kw >-ssia 

IS^Sr^-r5. tLt, KftR^l c©«®lcEJ2 
(a) J:5(c, I TOJBA* 

(EB) mm&. -f^u-f-f^SflcJ:!), 181 
150 nmT?^t5. 
so [0 0 3 2] (n) Jfcfc:, 39§®&3W±lC, 7* b U- 
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Jl 

•^b6^fyi*u V V 7 if 77 ^^m^ 

z ox ? fy^7^ 6 ^m^^xmmmM3 

•X^x-yl-^y (RIE) f££ffll/>T, 02 (b) tC* 
-TJ: ^ (C. W3im\Czr.y^{r-r^ 0 RIE«Cfc9, s 

«M3G, *feffiS^SS3Bt^-fi|$il5 0 RIE 
7thu-^ h6£Bfc£U jE»cgffc/«c7* 

[00 3 3] (/n) *:LT, 7* y?57j SrJBv* 
T, 7* h4£02 (c) fc^-TJ: 5»c/^- 

= V^L, BB84«r»^-«|cj»j«-i-S. 7* hus?* h 

U PHS4lCx-^-S:^lt5, PSM4-C*ffl 

[0034] (-) mm 4 ©^^crtspts 

jE?L&AJI/!K V* % i&feffllETLaEAJi/B-Y , 
WfeffljEJLaA^-l'v^irLT, ^ (1) Ic^-TPE 

dot • p s s4t&y>zm^z 0 lEn^mm-i^i'U 

l&b LTrii, '^^Mfcl^PEDOT'f' (CH8 
0 0 0) Srffl^So BP*>, ^feffljETL&ASffl^*, 

r±, ZhZ'tl, ^1^11 2 0 0 0©»WflK:JBVvc 
7 B ffiSfflS, -ft^HlftllLfc^ V^. 
Si 2 0 0 0§Wig|£r/B^T5 BMSWtiL -f^V^m 
£ 4 IhI Lfc-T V;7 , &0«^»^*5 0 0 0 «S«fffi2: 

2 (d) tc^i-i^tc, #fiffi393®£3R, Mb&B3 

2 0 n m©#feffl]E?L&AJf 5 R, i&feJBIE?LaAJl 5 
G, W6ffliETLaAS5B^^$Jx5. 
ffliE?LSEAS 5 R, 3tfeffiiEaaEA^5G, WfeffllETL 



(7) 

SAS 5 B r lC^$n-5^ h ]) !7A-f V^>f±> *rix 
€4X0. lwt%, 0. 0 0 7wt%, 0. 8wt%-C 

[0035] (*) ^fijcssft-rstfy^-uft 

(2) (C^i-Ji?!; (3-T/W=3r^^-7 = 
V) (poly[3-alkylthiophene] : PAT) Srffll/\ Jfrfe 

Kisft-rstfy^-ssftJisGicfi, h^-efcs 
S; (3) tev-f-ffr&tt+fc, 3g5t^'^rofem^-efc-5 

* (4) IC^-f-ik^&O. 5wt%©K-K'^Lfc 
io t><D?H£/rf 5„ Hie, W&lcfgft-f- 5 -38#JI 
8BKtt:5£ (5) tc^-f (9, 9' -*?T A'*-A'7 fr* 
U^) (poly[9,9*-dialkylfluorene] : PDAF) Srffl 

[0 0 3 6] (-) ^LT, #6#y^-^3tS8R, 

y mtm 8 g s y 38ttS 8 B 

ro^ft^tWDifC, 7-yitV°?VJ* (L i F) £3nm 
*-*y*U ^-tt€ix*fe^3'7rS9 R, m&'<-y 7 

7i9G> KO ! *^5'7 7l9Bi:t5. 0 3 

(f) K5ft-£5lc. |^IiO0nmi4SJ:5C> # 

20 /US'?* (Ca) gfcitau * 7- Yh ft£#fe*fT6] 
SffillR, 11G, RVIt&MftWM 1 

IB, Sr7g/5fcf3. 

[0 0 3 7] (M €<D&, Sic, 03 (g) 

#&*mri«ci ir, m&ttfawmi ig, 

Wfe2t|6]®I 1 1 B <D ±.\zm9M 1 3 Sr 3 0 0 n m*t^ 
i"5o *LT, 0 3 (h) tc^-T J: o 5:*S^ih 
^1 4S:^LT«-®»Sr'7--^ 1 5S^«^^T-'^•s"7— 

[0 0 3 8] ^C0*^^giJr2 0 mA/ c m 2 «?3Sif 7 
30 -^{c.t!9^ib$-frfc^©®f£^#^H:l 2 000h 

[0039] 7-y y ^A-r^-VW^icDffi^CtS*- 

£H-<-5fc*fc:, *feiji£<a*aELi^-fc/ua^&5 
2. 5-Y>^-H*^^BSr> *l^-ra-*roiE?L 

[0 0 4 0] 
[^1] 
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(8) 



13 
($1) 



14 



4>9 




i(wtK) 


A 


12000 <o»«f«*M^r 7 


0. 1 


B 


jHBfl^ai 20 oo©»m»fcffivvc5 

BIRQNfS* -f*>38fcl@ 


0. 2 


C 


2 0 0 OCDH^HBaJK^V> 

B 


1. 0 


D 


&m&¥* 1 2 0 0 0a«f«*ffl V^X 5 0 
HaWrft. -ftf>3«fc4[fil 


0. 007 


£ 


#19*HP* 12 0 0 0 OS«Tfi^V)t 5 


0. 02 


F 




0. a 


G 


#mfrrm 12000 omfm^m^x 1 


0. 4 



m&x&rt. mm. Litm 2 xra 3 K^-rigi: isitg-e 

tttmt?ili)5 I TO (-r>S?!>A-^V-***-r 

f-'fXSriOO^mH^ir/iSiptc-t-S,, lEft&TJl 
5 R KfijETLSAJlffiW' ^ fCB^©* t?^-®^ 
1 2 0 0 0 (DS*T^*Sii L&t^jft&tf 5 0 %« 
±t?$)5S: (1) tC^i-PEDOT • PSS-fk-g-^^rM 
*2 0nmK&£J:5fc^V*v> 3 is' h^Lfe. 
-CPEDOT • PSS^^<0$§Sig#8:i:*:ftU:J:£ 

ASffl-f V^JSOB-i: L-CH^'C^/l'itSiCDPEDOT-f' 
V:? (CH8 0 0 0) SrJB^fc. sK y "V — 5§}feJ§ 8 R lc 

<*2) 



^ 30 



(2) fc*t*ftfc»*-rS*y 
t7iy) (poly[3-alkylthiophene] : PAT) SrffiV^ 
*: 0 /^7ri9RtLTLi FSr3 nm^V?L 
/Co ^±lc*y-KilRic«:Ca (#/l^>*i0 £ 
fl§^\ ^<0JKJ*£ 1 0 0 nmi Lfc 0 SEfC^(0±fcffi« 
Ml 3 5:3 0 0 nmoltfco X, HBS4 H/^ 

[0 04 1] r ©»IC Ltf»SJlfc*7N!i*«: 2 Om 
A/ c m 2 comffi V J: 9 Sfb £itfcB#<^flj»» 

tit. i^#n«±©4M«^t^5rias^s. 

[0 04 2] 
1*2] 





*MME CCd/m a ] 


Ch] 


A 


6 2 0 


2 0 0 0 0 


B 


5 6 0 


1 8 0 0 0 


C 


6 2 0 


12 0 0 0 


D 


5 6 0 


1 0 0 0 0 


E 


6 3 0 


1400 0 


F 


620 


1 2 0 0 0 


G 


600 


22 0 0 0 



• PSS-<v^=l:ffli>5ftt)?)lcS3-C*f <t5^h 
y^A^tVlwt'/oSU:, 0. 0 0 5 w t %&<t<oie 



10 04 3] 
[«3] 
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(9) 

IS 16 
(S3) 







S (wtSK) 


H 


4Ktt&*K 


2 


I 


»«ra?* 12000 cDatfB*«^T i 


1. 2 


J 


tomfttt 1 2 0 0 0 ©StrHSffl^T 1 


0. 0 04 



^Sr*4lc^Lfc c «4^fe^5J:5»c v -J-hy^A [0044] 
-ft^lwt%Hi> 0. 0 0 5 w t %«T<Z>:E?L&A * l$c4] 



<£4> 





[cd/m 2 ] 




H 


6 2 0 


10 0 0 


I 


6 00 


5 0 0 0 


J 


5 5 0 


7 0 0 0 



%E*T\ 0 . 0 0 5 w t %WJitfS>5 iE?L?iA®ffi-< V 
? n £ K J: 9 ftttE L*Hr>uoHt§Ea|MiJM» 

##tf5£ ias#jW&. * 1 «rW*BfcJLh,li, h y * 
i-l'^ytLTIl, 0. 5wt«T> 0. 05wt%K 

[0 0 4 5] ±|S(DJ:5t-, *^f±T/w-*y^JS-<^- 

^-b y ? Affiant \, 'Tv^wMit^ 
g&ommv&m Ltd- h y a-^euHc, #v? 

w t %T?8i5£-C# , _LfB<Dlft9i i: l w t %« 

T.> 0 . 0 0 5 w t %!?J.±iW$. Ur\ 
[0 0 4 7] r©J:5tc, #3S91tt:;: d-miE^LTi^ 

[0048] 



Hi**. 

[0 0 4 9] ^SSWlcfcfttf, ftSMircQELSc*^ 
[00 5 0] HK;*3gS3fc: .fciitf, f#^©E Lit^m 

[00 5 1] HtC#389i»C Jcfttf , g##OTE L«*=g 
30 [Blii0ffi¥&K91] 

nan *&w<omm<DMmz&zELm7jk$im<omm 

[02] **MwHi6ro^ll8{cfilSEL^SS*©iKit 
*ffiSr^1-5fc!si)(OXS»f®l2|-eS)2. (^©1) . 

[S3 ] ^HoXlfcO&ftlCftSE L**saois!^ 
2r&Sr!fcej-r 5fc*wia»rS®-efc5 (^©2) . 

[*?#«!& en] 
1 S« 

1 a #7*m&. 
40 l b SfJgl^jgi*:® 

1 c mmm 

2 R h7V^:? 

2g m&®Mmb7i>'i?x* 

3R 

3G StfiSES® 
3B W£i§93®£ 
4 Rig 

5R ^fejETLSEAS 
so 5G m&jEJLBLAM 
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5B WfeETLSAS 
6 7tM^^b 

8R #fe#y^-*jfeJi 

8G »ft#y^-«3tt» 
8B *A#y^-*3tJi 
9R #ft/<y77i 



(10) 

/<? 

9G »fe^j/7rl 

9B Wfe^y^rJB 

1 1 R, 11G, 1 1 B *y— K 

1 3 

14 ttihft 
1 5 * 

[Ml] 



15** 



9R 11R 




1 as« 



2R 3R 5R 8R 



2G 3G 5G 8G 



2B 3B 5B 8B 



2R.2G.2B : 

3R, 3G.3B:a«a«(7y-H) 
5R, SG, 5B : IE?U£Affl 
8R,8G,BB : itfVT-RifcS 
9R. 9G. 98:^7770 
11R,11G,11B: ttA««CaV-H> 



¥i 63 2003- 288985 (P2003-288985A) 



[0 2] 




SR^CSB : iEJUiAJI 



(72) ffi^- 



[03] 




9R3G .SB : /«>7tS 
11R,11G.11B:»ttiaS 
4 9R 11R 4 9G 11G 4 9B 11B 



(fl 




4 9R 11R 4 9G 11G 4 9B 11B 13taats 




#*jii«jii*m*K/M^jtc«»ri#* w 

F*— 3K007 AB11 AB18 DB03 FA01 



